El Segundo Power, LLC
301 Vista Del Mar Phone: 310.615.6342

El Segundo, CA 90245 FAX: 310.615.6060

March 26, 2007

Mr. Jonathan Bishop, P.E.

Executive Officer

California Regional Water Quality Control Board, Los Angeles Region
320 W. 4" Street, Suite 200

Los Angeles, CA 90013

Re: El Segundo Power, LLC - Response to 3" Supplemental Data Request for Report
of Waste Discharge Application for NPDES Permit No. CA0001147, CI1-4667

Dear Mr. Bishop,

El Segundo Power, LLC (“ESP”) became aware after the stated response deadline of
March 9, 2007 that the Los Angeles Regional Water Quality Control Board (“Regional
Board”) submitted a letter to ESP and numerous other parties requesting supplemental
information regarding the El Segundo Generating Station (“ESGS”) Report of Waste
Discharge (“ROWD?”) for renewal of NPDES Permit No. CA0001147, CI-4667. Your
February 9, 2007 letter was apparently emailed by Ms. Juanita Gallegos of the Regional
Board on March 12, 2007 to our West Region Environmental Director (Mr. Tim Hemig),
referencing an incorrect email address for him (i.e., “themig@elsegundopower.org™). Mr.
Hemig is instrumental in the permitting and response to such data requests on behalf of
ESP. The hard copy of the letter was not routed timely as well. For that reason, I apologize
for the delay of this response. ESP has worked quickly and promptly to provide this
response to your letter. For future reference, email addresses for Tim and me are below.

e tim.hemig@nrgenergy.com
e roy.craft@nrgenergy.com

Status of Repowering at ESGS

On January 16, 2007, ESP submitted supplemental information to the Regional Board that
described the then planned development of new power units at ESGS. Because of several
events that have occurred since, ESP now hereby rescinds that submittal and seeks to have
the NPDES permit renewed on the basis of the submitted materials prior to that submittal.
Primarily, this is because ESP has determined that future development of new units at
ESGS will involve technology that does not rely on ocean water for cooling. At this time,
ESP is preparing a proposed amendment to the re-powering decision by the California
Energy Commission (“CEC”), which will propose new units that rely upon the atmosphere
for heat removal.
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In the meantime, pursuant to the CEC decision to repower ESGS, ESP is preparing to
remove the sanitary waste discharge from outfall 001 to a sewer line connected to the City
of Manhattan Beach’s sewer system. Once that is completed in the Fall of 2007, it is likely
that operation of the cooling system using intake and outfall 001 will terminate. By that
time, the CEC will also be in the process of reviewing a Petition to Amend the ESPR
decision (“Petition”). The Petition will redesign the proposed new units at ESGS to use air
cooled units in the same power block area currently occupied by Units 1 and 2 and to be
occupied by the new units. This option has been made possible by a new design of a
power unit that was not available until now.

The Regional Board will, of course, receive copies of the Petition and also will be invited
to comment in the CEC’s review of the Petition. Following the expected approval of the
Petition, ESP will submit a proposal for a revised NPDES permit that reflects the final
design and project description approved by the CEC. In the interim, ESP requests that the
Regional Board approve the NPDES permit renewal with comments that reflect the limited
scope for continuing the operation of intake and outfall 001. This limited scope should be
that the cooling system would only operate until the time that sanitary waste is removed
from the cooling system and directed to a new sewer line that connects to the City of
Manhattan Beach’s sewer system.

“New” Data Requests

In your February 9, 2007 letter, you provided five data requests. While all of these data
requests purport to be new requests, two, as noted below, appear to be repeated data
requests that perhaps reflect an overlooking of ESP’s previous responses on the Regional
Board’s part.

1. Chlorine variance evidence — This data request was previously answered by ESP
in our letter dated May 12, 2005. For your convenience we are attaching that data request
response to this letter, as Attachment A.

2. Dilution ratio justification — This data request was previously answered by ESP in
our letter dated May 12, 2005. For your convenience we are attaching that data request
response to this letter, as Attachment A.

3. Show compliance with effluent limitations for steam electric generation per 40
CFR 423.15. — Pursuant to subsection 40 CFR 423.15(h), total chlorine is limited to 0.2
mg/l. That is the only steam electric plant limit in that regulation. The USEPA variance for
ESGS exempts plants from this limit and sets the limit at 0.4 mg/l. To the extent that you
are making this request because of our requested discharge for new units 5, 6, and 7, this
request is no longer relevant because, with this letter, we are rescinding our January 16,
2007 submittal and agreeing that new units replacing Units 1 and 2 will not use ocean
water for cooling.
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4. Chlorine variance: want us to agree to stay at 0.2 mg/l until NPDES permit is
renewed thus continuing the variance — ESP disagrees with your position that the
USEPA variance is not applicable in the interim period while NPDES permit renewal is
pending. The USEPA-granted variance did not expire. Nevertheless, ESP has not
exceeded the 0.2 mg/1 limit during this interim period. ESP must insist on the continuing
presence and applicability of the variance for the same reasons it was granted. It is
possible to have an infrequent exceedance of the 0.2 mg/l limit. The USEPA agreed to this
variance because it was necessary and because doing so was in accordance with the
interests of ocean water health and because the State of California agreed. To the extent
that you have made this request because you felt that the proposed new units 5, 6 and 7
required a new variance, that concern is no longer relevant because this letter withdraws
the request to permit discharges for the new units.

5. Provide information about new discharge per 2005 Ocean Plan. — This is no
longer a relevant request because, with this letter, ESP is rescinding the January 16, 2007
submittal and is agreeing to seek new power units in replacement of Units 1 and 2 that will
not rely upon ocean water for cooling.

ESP looks forward to continuing to work with the Regional Board in renewing the ESGS
NPDES application. If you have any questions on this matter, please contact Mr. Tim
Hemig at 760.710.2144.

Sincerely,
El Segundo Power, LLC

By: NRG El Segundo Operations Inc.
Authorized Agent

By: (? Y4 W
1}1{5% Cyétt

egional Plant Manager

Attachments:
Attachment A — “Response to 2" Supplemental Data Request for Report of Waste
Discharge Application for NPDES Permit No. CA0001147, CI-4667, May 12,
2005~

cc: Tim Hemig, NRG Energy, Inc.
Alex Sanchez, NRG Energy, Inc.
David Lloyd, NRG Energy, Inc.
John A. McKinsey, Stoel Rives LLP
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Attachment A

Response to 2" Supplemental Data Request for Report of
Waste Discharge (ROWD) Application for NPDES Permit No.
CA0001147, CI-4667, May 12, 2005

Includes:

o US EPA CWA Section 301 (g) Chlorine
Variance Documentation

o Memorandum - Initial Dilution and California
State Ocean Plan, January 1979
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Attachment B
El Segundo Generating Station
Memorandum,

Date: January, 1979
Subject: Initial Dilution and California State Ocean Plan



RoBeERT C. Y. KOH, PH.I.
CIVIL ENGINEER
1201 EAST CALIFORNIA BOULEVARD (138-78)

PASADENA, CALIFORNIA 91125

MEMORANDUM

T0: ‘ Bob Grove, Ralph Komai

FROM: Robert C. Y. Koh, E. John List Z,/&Q/é“ K/

SUBJECT: Initial D11ut1on and California State Ocean Plan

This memo is in response to your request for suggestions concerning
the application of the 1978 Amendments to the California Ocean Plan
regarding initfal dilution for SCE's waste heat discharges.

The Ocean Plan specifically requires tﬁe estimation of “Hinimum
Initial Dilution® for ocean discharges. Initial dilution is defined in
the Ocean Plan as that process which results in the rapid and irreversible
turbulent mixing of wastewater with ocean water around the peint of discharge.:
Minimum initial dilution is the lowest average initial dilution within any
single month of the year.

It should be remarked that the 1978 Amendments pertaiﬁing to the
estimation of minimum initial dilution are aimed at determining the
effluent Timitations through a back calcu]ation based on 1) the estimated
" dilution, i1) background concentrations of pollutants, and iii) water
quality objectives. It should further be pointed out that this concept
represents a quite'rationai approach in water quality control and can be
| expected to work well for the numerous wastewater {sewage) outfalls which
are in relatively deep water.

Unlike sewage outfalls, SCE's outfalls are single out?et'sfructureé
characterized by large ports (equivalent diameter ~ 20 ft) Jocated in
shallow water {v 30 Tt) dischafging large flowrates. The concept of

minimum initial dilution becomes much more difficult to define in this case.



The State Board has recognized this and addresses the question in

" Footnote 6, page 11, of the Water Quality Control Plan 1978.

"For shallow water submerged discharges, surface discharges,

and nonbuoyant discharges, characteristic of cooling water
wastes and some individual discharges, turbulent mixing results
primarily from the momentum of discharge. Initial dilution, in
these cases, is considered to be completed when the momentum
induced velocity of the discharge ceases to produce significant
wixing of the waste, or the diluting plume reaches a fixed
distance from the discharge to be specified by the Regional
Board, whichever results in the lower estimate for initial
dilutien." ' .

In the following, we shall first review, in some detail, the
historical development of the concept of dilution. Then we will suggest

several methods whereby initial dilution can be defined and eﬁtimated for

- SCE's outfalls.

Initial _Bilution

The terﬁ dilution, as has been used in the literature on waste disposal,
traditionally denotes the reciprocal of the volume coencentration of dis-
éharged waste in the receiving water (Rawn and Palmer, 1930} . Thus, if ¢

is volume concentration, and S is dilution, then

S = 1. _ total volume of a sample
¢ volume ot discharged waste in the sample

and S = 1 for an undiluted sample.

To the extent that it is'possible to take as Sma]lra sample as desired,
one can define dilution at a point. In general, dilution is a function of
space and time and can take on any value larger than or equal to unity. It .
should be noted tﬁat a di]utioﬁ of 10 impifes the mixture of 9 parts of
water with 1 part wastewater (not 10 parts to 1 part}. The primary reason

for using dilution rather than concentration is probably a matter of con-

venience.
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Initial dilution for wastewater discharged through a sewage outfall

is the term used to denote the dilution which results due to the mixing

- which occurs during the bucyant rise phase of the plume. The mixing
which results after the plume rise is sometimes- referred to as subsequent
~ dilution, physical dilution, of further dilution. It should be noted
that the term initial dilution is not precisely defined since not only is
it difficult to mark the point where initial dilution ends and subsequent
dilution begins, sometimes it is not even possible to designate a phase -
of mofion as strongly influenced by the discharge momentum and bugyancy.
From the above discussion, it is clear that initial dilution can
rationally be defined only rather 1océe1y. The common accepted inter-
~ pretation is that part of the dilution which results from motions which are
significantly influenced by the difference in density between the dfscharge
and the ambient water and the discharge momentum. The State interpretation,
in this sense, agrees with common practice. |
Dilution, as defined by the reciprocal of the volume concentration,
is a function of both position and time. Within a steady rising plume,
" the dilution at a fixed location varies with time. .It is possible to define

a time-averaged dilution S by

5=1

- c

where ¢ is the time-averaged vo]umé cancentration.v S is then a function .

only of position, and will vary across the plume cross-section. It has

generally been found that a minimum in S occurs at the center of the plume

cross-section. This value of S is commenly referred to as centerline -

dilution, which, of course, still varies with distance along the plume.
There is also another often utilized notion for a measure of the

mixing, viz. that of average dilution. The term average dilution, as




~
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commonly used in sewage disposal, refers to an averaging process based

on the flux of the waste material. For this reason, it is someltimes

‘more explicitly referenced as flux-weighted-averaged ditution. Thus,

if ¢ and u are the time-averaged concentration and axial velocity in the

plume, then the flux-weighted-averaged dilution EA is defined as

[ TaA
5= A —
f T dA
o A

where A is a plane normal to the plume axis. It should also be noted that
dilution values should not be directly averaged. Rather the averaging
should be performed on the concentration values and therreciprocai taken
on the result.

fhe above definitions of centerline and average dilutions apply to
a plume such as is formed above an outfall. These definitiéns are the
cémmon]y accepted ones found in the Titerature on waste di§posal.

So far as the State definition of minimum initial dilution is concerned

it refers to "the lowest average initial dilution within any single month

of the year." While the 1978 Ocean Plan itself does not specify the -

meaning of the word "average," the draft "Guidelines for Imp1émentation‘of the

- Table B Toxic Materials Limitations in the Water Quality Control Plan for

 Ocean Water of California 1978" for the plan (page 5) implies that the

intended meaning is in fact the flux-weighted average.

Estimation of Initial Dilutions

Initial dilution results from that part of mixing which occurs due to

the momentum and buoyancy of the discharge. - For large discharges in shallow
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water such as SCE's cutfall, there is no clearly definable zone within

which this type of mixing occurs. Before "initial dilution" can be

-estimated, it is therefore first necessary to choose a rational basis

upon which it can be defined. Several possible alternatives follow: |

Minimum initial dilution is the smallest monthly average dilution

i) ~anywhere on the surface |

i1) beyond some distance {such as 10 dépths, 18 discharge
diameters, or perhaps 1000 ft) away from the outfall
structure (as suggested by the State)

iii} beyond the point where either the jet ﬁelocify or the
density difference becomes less than some specified

fraction of the discharge value.

Among these, it is bel1eved that only the second one is both reasonable
and workabie It bas1ca}1y delineates (albe1t somewhat arbitrarily) an -
initial mixing zone within which the initiaT dilution is supposed to occur.
This is by no means unreascnable when one considers thé fact that 1) this
has been how sewage discharge parmTts have been 1mp1emented in the past,

and i1} this is how the California Thermal Plan has been worded. As to

- what distance, the Ocean Plan has left this open for debate (see

Footnote 6)) but to us it seems reasonable to follow the Thermal Plan and

choose 1000 ft.

s

Having chosen what we believe to be a reasoﬁab]erand'workab?e definitién
of minimum inifial dilution, there remains the task of estimating its value
for the various SCE discharges. There are only three possible ways:

i} by means of a mathematical model, ii) by means of laboratory experiments,
and iii) by actual field measurements. It is our opinion that no mathe-

matical model exists which can reliably estimate the mixing.in this type
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of discharge. As to Taboratory experiments, there have been several studies
aimed at shallow discharges (see e.g. Jirka, Abraham and Harleman (7975)).
The range of parameters covered and the details of the reported ﬁeasufementﬁ '
Wil probabiy ba insufficient to permit estimation for all of SCE's dis-.
charges. Moreover, as was noted in the laboratory tests for SONGS Unit 1,
some mixing is occurring within the discharge structures. fhis type of
mixing can only be evaluated with specific hydraulic model tests. On the
other hand, Edison's coastal plants have all been under operation and field
measurements are available from monitoring efforts. We, therefore, recommend
that the evaluation of initial dilution be based primari]j on the field
data. In some cases, such as SONGS Unit 1, where laboratory data do exist,
this could supplement the Field information. |

The procedure for analyzing the monitoring data wight be formulated
as follows:

i) assemble all surface temperature'monitoring data for

' a given discharge along with natural temperafure,
distance from discharge and any other environmental
variables such as current, time, etc.
ii) obtain (AT, ATD,.distance, environmental Qar%abTes)
- as n-tuple data points. |
iii) partition datasets containing value; of ATOIAJ according
to distance and environmental variab]eg
iv)  estimate statistiﬁa] distributions fnf ATOIAT using all

data, as well as partitioned data.

Based on the distributions thus obtained, it should be possibie to givé
not only a statistical description of the expected “initial dilution® but
also its dependence on the environmental variables. For any new discharges

of SONGS T form it will be necessary to perform hydraulic model studies.



Jirka, G. H., Abraham, G., Harleman, D.R.F., "An Assessment of Techniques
for Hydrothermal Prediction,” Ralph M. Parsons Laboratory for Water
Resources and Hydrodynamics, Rept. No. 203, July 1975.

Rawn, A. M. and H. K. Palmer, "Predetermining the Extent of a Sewage Field
in Sea Water," Trans. ASCE, Vol. 94, pp.. 1036-1060, 1930.
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; - ROBERT C.Y.KOH,PH.D..
' ' . CIVIL ENGINEER
1201 EAST CALIFORNIA BOULEVARD (138-78)
. PASADENA, CALIFORNIA 91125

MEMORANDUM
TO: " Bob Grove, Rob Reid, Ranh Komar ; | April 13, 1979
FROM: Robert C.Y. Koh E. John List |

SUBJECT: Initial Dilution

This memo is a sequel to our previous memo entitled "Initial Dilution and

- California Stafe»chan Plan" originally prepared in January 1979. In that

previous memo, we explained-in some detail the meaning of the term "dilution"

as well as the concept of the flux-weighted-average dilution. We also attEmpted
to interpret,the term "Minimum. Initial Dilution" as. used .in the Ocean Plan for
the submerged discharges of Edison's coastal power plants' cooling systems.

In this present memo, we will use a combination of actual field data and new
Taboratory results to estimate the mixing processes in the immediate vicinity of
the discharges. We will show how the f]ux-weighted—average—ﬁiTution (henceforth

called simply average dilution) is expected to increase with distance from the
outfalls: '

While the purpose of this memo is still to address the question of initial
dilution at the SCE plants' discharges, we would like to reiterate that, due to
the shallowness of the d1scharges, the definition of initial dilution is someuhat
nebulous. We would recommend that.a meet1ng be held with the water resources
control boards to discuss and clarify the matter.

1t should further be noted that use of ‘the EPA computer model PLUME is not
appropriate for the type of discharges employed by SCE. The model was developed
for application to an entirely different class of problems and the predictions it
would give for the present situation would be irrelevant.

Shallow.Coastal Discharges

Cooling water from Edison's coastal power plants is discharged via large
submerged single outlet outfalls. Figure 1 shows schematically a typical example of

- such a discharge structure. Also shown in the figure are idealized flow patterns

which are expected to occur. It is important to understand the flow patterns to



apprec1ate the various mechan1sms at play in the mixing processes.

A certain amount of mixing usually occurs within the discharge structure
stself. This is because the structure has a significantly Targer cross-sectional
area than that of the outfall pipeline. Ocean water is induced to flow into the

structure over a portion of the outiet opening. The discharged fluid therefore

is diluted somewhat even before it exits the structure; The degree to which this
occurs depends on the internal hydraulics within the discharge structure and would

“vary from plant to plant. Th1s phenomenon 1is shown schematically in Figure 1.

After exiting the structure, the effluent mixes with the ocean water during

its vertical mation. However, the vertical distance is limited by the water

surface. Moreover, the cross-sectional area of the rising plume is guite large.
Thus, this part of the mixing may not penetrate to the center portion of the
plume. '

Upon encountering the water surface, the_discharge turns and becomes a radial
jet spreading horizontally in all directions. Further mixing occurs along the
lower boundary of the spreading layer. In Figure 1, dashed lines are placed

" to represent schematically the zone beyond which -the rad1a1 spread1ng.phenomenon

becomes the dom1nant one.

Approach to Estimate the Mixing

The flow in the discharge structure and the rising plume (wuthxn the dashed
lines in Figure 1) is very complex and depends very much on the geometrical
configuration of the discharge structure. HNo mathematical model exists to predact

. the mixing adequately. We shall utilize ava11ab1e‘f1e1d measurements to estimate
the diluticn obtained in this region.

The mixing in the radial spreading region (beyond the dashed lines in Figure 1)
is also quite complex. However, recently a set of laboratory experiments have

- been performed and we will utilize the f1nd1ngs to estimate the dilution in this
~ part.

Field Data

Monitoring data at the various SCE plants were supplied to us via Mr. Bob GrOVe
of SCE. The data inciudes measured temperatures in the intake and discharge conduits
in the p]ants as well as the ambient temperature and the maximum temperature
measured in the surface boil. The data received were first screened by rejecting
all data where the ambient temperature as reported differed from the intake



,%
?

(3

—a—

temperature by more than 2°F since this would imply either a stratified condi-

" tion in the ocean or that the ambient temperature was not properly defined (a

difficult task). For each of the accepted data point, a dilution 5, was
calculated by : S R

N Taise - Tamb
ST S
‘ max  amb
where CToax T maximum measured temperature in the discharge boil
Tdisc = discharge temperature
Toms = ambient temperature

- The results of this ca]culatibn are summarized in Table 1.

Table 1 Statistics of dﬂution.s1 for SCE plants.’

- Plant ~ No. of Mean S, Median $4 Max S, Min S,
: data pts
SONGS 1 7 3.4 2.1 8.6 1.8
Huntington Beach 15 1.8 1.5 3.4 1.1

" Redondo 1-6° 9 2.9 2.5 5.8 2.0

.. Redondo 7-8 9 1.6 1.6 2.4 1.3
Elsegundo 1-2 13 3.3 2.6 12.5 . . 1.0
Elsequndo 3-4 8 7.5 3.8 18 2.1
Ormond Beach 6 1.8 1.5 2.4 1.1

It can be readily observed that there is a fair degree of variation. This
1S'ndt‘uhexpectéd since i) ambient temperatures are difficult to determine,
ii) there could be some stratificafion in the receiving water, and 1ii) there
are always errors in measurements. Amdng the estimates for 31, the median is a
more robust estimator of the;expected value of $, and it is seen from Table 1
that S, is greater than unity for all the plants. Part of the reason is un-
doubtedly the mixing which occurs within the discharge structure. It was found

“both in the laboratory {Koh, 1973), and verified in the field, that the internal

hydraulics in the discharge structures tends to promote mixing within the struc-
tures by drawing in some ambient water over a portion of the outlet opening
(see Figure 1).
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Interpretation of 34

Referring to Figure 1, the discharged effluent while originally jssued
vertically upward, must of necessity turn and spread out'horizohta11y in a rédia]
direction. The ditution 51, estimated in the previous settioh on the basis of
field data, can be ipterpreted as the dilution which represents an average value

" 4n the surface water above therdischarge; The original vertical momentum 1S

changed, by virtue of the water surface, first to a pressure force via an increase
in surface elevation and then to horizontal momentum promoting radial spreading
and mixing. These are all shown schematically in Figure 1. In the next section
we will estimate the dilution which occurs in the radial spreading.phase'by
presenting some hew.resulis from a laboratory jnvestigation.

Radial Surface Jets

The dynamics and mixing which result from a radial heated jet were investigated

" 4n the laboratory by Chen as part of his doctoral thesis. He hés‘kind1y provided

us with some of his results which are shown in Figures 2 through 5. Figure 2.
shows schematically the laboratory setup used. Figure 3 shows the decay of surface
AT with radial distance. Figure'4 shows the growth of the jet in the vertical
direction and Figure gives the vertical profile of AT.

From Figure 3, it is noted that the surface Aﬁidecreasés effectively linearly

with radial distance. To estimate how fast this occurs for the SCE discharges,

it is necessary to estimate the radius r; of the radial jet (see Figure 2).
Referring to Figure 1, this radius might be estimated to be on the same order
as the depth. ‘

From Figure 4, it 1s seen that the jet grows in thickness initially and then
gradually tends to approach a constant thickness. The point at which this |
tendency becomes manifest varies among his. experiments. Physically, this is
explained by the interplay of the radial momentum against the buoyancy in the
discharged Fluid.. The growth phase is where the momentum s dominant and
promoting a jet-1ike behavior accompanied by jet mixing. For all of the
experiments, the jet-like betiavior appears 1o tast for severa1 initial radii vy

Relation of Surfacé pilution to F1ux-weightedeverage Ditution

The AT values presented in Figure 3 are surface values. Below the surface,
the temperature differences decrease 2s chown in Figure 5. The vertical
distribution of AT +s reasonably well approximated by a Yinear profile.
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‘Unfortunately, no velocity ﬁeasurements were actually made in the laboratory
investigation. Based on analogy with other research in jets and plumes, it
s reasonable to assume that the velocity profile would also be well approximated
by a linear profile. The AT and velocity profiles would then be as shown |
schematically in Figure 6 below. To relate AT, the surface. value of

ATs

AT

e

AT to the averége dilution, we must integrate the profiTes;.
Thus, letting S2 he the average dilution, we have by definition

AT- fudy
S, = 3l

2 fuL\.Tdy

where AT is the uniform temperature difference at the radial source and the
1ntegrals extend over the plume thickness. Assuming linear prof}Tes and
choosing y = 0 at the 1ower boundary of the plume, '

1
d L Ug dy - AT.u fxdx
_/F 3's /g ATj

- - =3
52 = My h AT Ug ) T Z AT
“/;. “h }1 y 2dy ATsus,,;x dx

But AT;/AT fs the dilution at the surface. Hence the average dilution is 1.5

' times the surface dilution. (Note that the factor 1.5 is a result of the shape
of the vertical profile of AT and velocity. For other shapes siightly d1fferent
from linear, this factor would also be stightly different. ).

“Initial D11ut1on for the Ocean Plan

For appiication to the Ocean Pian, the above d1$cuss1on will be synthesized.
We will use the median measured value of S, as the dilution which occurs as a
result of the mixing in the structure and the vertical rise. After that, we
will assume that the effluent spreads out radially as if by a radial jet. We
E§§' appeal to Figure 4 and choose r/rj = 3 as the point where we will designate
as the location to calculate "initial dilution." (This is necessarily somewhat
“arbitrary but note that since rj is expected to be on the order of the depth,
F/rj = 3 implies we are only about 100 ft away from the boil.) Finally we will
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convert AT to a value for the average dilution as required by the Ocean Plan.
 The results of this estimation is shown summarized in Table 2. '

Table 2
Plant " Estimated Initial Dilution
SONGS 1 10
Hunt Bch - ' 7.5
Redondo 1-6 o 12.5
~Redondo 7-8 - 8
Elségunde 1-2 13
- Elsegundo 3-4 19
Ormond Bch R 7.5

a\
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Attachment D
El Segundo Generating Station

Memorandum,
Date: May 4, 1984
Subject: Minimum Initial Dilution Ratios For Power
Generating Stations: Alamitos, Haynes, Long Beach, Harbor,
El Segundo, Ormand Beach, Redondo Beach, Scattergood,
and Mandalay



Yo .
State of California

Memorandum o | —

-

To . s+ Robert P, Ghirelli - Date = MAY 4 1984
Executive Officer ‘ - 3
Los Angeles Regional Boar

te

‘From : STATE WATER RESOURCES CONTROL BOARD

Subject: MINIMUM INITIAL DILUTION RATIOS FOR POWER GENERATING STATTIONS: ATAMITOS,
: HAYNES, LCNG BEACH, HARBOR, EL SEGUNDO, ORMAND BEACH, REDONDO BEACH,
SCATTERGOOD, AND MANDALAY ‘

We have reevaluated the procedure proposed by Southern California Edison {SCE)
to determine initial dilution ratios. The proposed method is hereby approved
with the following exceptions: '

1. S8urface dilution ratios should be multiplied by 1.5 (not 2.12) to cbtain
flux-weighted initial dilution ratios.

2. The'definition of initial dilution as used by SCE is not consistent with
the "Water Quality Control Plan for Ocean Waters of California" (Ocean

Plan), 1983, Therefore, the flux-averaged dilution ratios should be re-
duced by 1.0. . '

The\approved initial dilution ratios ares

IAlamitos/Haynes - El Segundo Units 1-4

= 4.5 =11.5.
]Iong Beach = 3.2 Ormand Beach = 6.5
Mandalay = 2.6 Redondo Beach Units 1-6 = 11.5
Harbor = 3.1 - Redondo Beach Units 7-8 = 7.0.
Scattergood = 6.5 : : -
Discussion

The zone of initial dilution (ZID) is bounded by an irregular curve defined
by a specific isotherm. Receiving water limitations can be exceeded within . ,
the ZID. However, we/ wish to ensure that the flux-weighted average concentra-

tion of pollutants eZ tting from the ZID is within Ocean Plan limitations,

According to the “Ta;le B Guidelines, Ocean Waters of California®, 1978, ini-
tial dilution is complete when turbulent entraiment due to momentum ceases and
"lateral spreading increases". If the extent of the ZID is properly chosen,
centerline velocities are approximately equal to the lateral spreading veloci-
ties; the plume has degraded to a spreading front. Therefore, the flux-weighted
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average should be obtalned along the isotherm which defines the 21D, not along
a plane perpendlcular to the plume certerline. .

o Slnce the surface dilution ratios are constant along any isothérm, horl—
zontal averaging ylelds a trivial solution. The average (flux-weighted
or not) of a constant is the same constant. Adopting SCE's assumed
linear thermal and velocity vertical proflles yield a factor of 1.5

which should be used to convert surface dilution ratios to flux-weighted
dilution ratios.

O SCE defined surface dilution & as:

Tdisc - Tamb
S1 = TIx - Tamb - (1
Where: Tx = measured surface temperature at a dlstance of x
’ Tdisc = discharge temperature at origin
Tamb = ambient surface temperature

The Ocean Plan defines dilution Im as:

-—

Tdisc - Tx | (2)
= T = Tamb

These two expressions differ by unity. Therefore, the diluticn
ratios proposed by SCE should be reduced by 1, or:

=g -1 | | ‘ (3)

o Combining the two corrections presented above results in: -

. Dm=1.58 -1 . (4)

" or - S |
MLTE R, | S
Dﬂ = 2 iz Sa -1 5 (5)

Where: Sa surface dllutlon ratios as proposed in SCE's February 26,
' 1982 letter

Formula (4) was used to convert proposed surface dilution ratios to
Ocean Plan-consistent flux-weighted dilution ratios for Alamltos. .
Haynes, Long Beach, Mandalay, and Harbor. a

Formula (5) can also be used to convert the proposed average surface
dilution ratios (Sa) to Ocean Plan-consistent &ilution ratios for
‘the same five generating stations. .
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" The remaining stations (El Segundo, Ommand Beach, Redondo Beach, and
Scatiergood) were already properly averaged. Therefore, they were cor-
rected to Ocean Plan—consistent dilution ratios using formula (3).

Your staff should refer technical quesﬁions to Ken Smarkel of the Division of

Telhnical Services at RISS 435-5352.

&Q)& . -. - -

Michael A. Campos

BExecutive Director



Attachment E
El Segundo Generating Station
Letter,

Date: September 12, 1979
Subject: Initial Dilution Factors



~ September 12, 1979

Mr. Larry Walker, Exeoutive Director
State Water Hesource Control Board

" P.0. Box 100 T -
Sacramento, California 95801

Dear Mr. Walkers

Subject: Initial Dilution Factors

Reference 13 made to your Auguast 2, 1979 letter requesting
information which waa utilized in estimating initial dilution
factors for the outtalls at our El Segundo, Ormond. Beach,
Huntington Beach, San Onotre, and Redondo Beach generating
atations. . o :

As you are aware, our approaeh;(flux-weighted-average-d&lution)
‘uses temparature data recorded at thie condensor {(inlet and
outlet), at the surface above the outfall structure, and of
amblent ocean water. The attachment is the requested
information ussd in predicting the dilution factors tor the:

© aforementioned generating stations. The majority of the data
" was collectod during 1971-72 in conjunction with our thermal
effeocts study. Data for the San Onofre facility waz collectod
Cduring 1976-78 ror our Euviroumental Technleal specifications -
- programn for the Nuclear Regulatory Comnission. _

. The duta was soreened prior to use in the calculabion of the

S averags diluttion(Sy). - The rationale used for secroening the
data is contained .on pages 3 and 4 of the attachod memorandunm
to our July 18, 1979 submittal, - ‘ S




- If you have any further quéétions ragarding thia matter do not.
hgaétato to contact Mr. Cralg Buker of my staft at (213) 572-
- 1820, ‘ L

_.SInoorely,‘y
OQRIGINAL SIGNED

Ira Thierer 3
Environmental Affaira

ooy Mr. Raymond Hertel o
- RWQCB ~ Loa Angeles Region
Mr. Laonard Burtman
RWQCD - San Piego Hegion
Mr. Jamea anderson :

Qﬁg - RWQCB - Santa Ana Reglon
\EQLELE:smc éi
=V 1CLEG2T B

bee: J. A. Stipanov
M. E. Mikulka -\ Ve
.. A. R. Strachan S
- Rs 8. Grove
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. Sen Onofro Unit 1

S | ] INPLANE (OF) T FLILD (OF)
:;_DAT B TIME  TIDE MW, INI., DLSC. T AMBIENT  MAX T
01-12-76"  12:00 =~ H50 - - - 56.1 65.8 9.7
- 03"09"‘76 i 12:& - ] 1150 . - - - 57 .0 63-3 603
C5-12-76 12300 = 450 - - - . 63.3 61.0 3T
0y~-09-70 12100 - 330 - T .- 70.3  72.3 2.0
05-04-"77 12100 - 450 61.3 83.9 22.6 61.0 ~T3.2 12.2
09-02~-71 12:00 0 - 450 72.7 95.9 23.2 .71.6 84.0 12.4
11-03~77 12100 - 50 - 66.8 89,1 22.3 65.00 T1.0 6.0
~ 05=-0N-~T0 12:00 - 0.7 63.9 . 84.0 20.1 61.3- 68.2 6.9
07-10-78 12100 - 80 66.2  86.1 19.9 67.1 ° 76.1 9.0
- 09-13-74 12:00° - - b50 70.8° 93.5  22.8° 68.7 75.0 - 6.3
08<14-71 11130 - - 430. 0.0 86.4 6.4 74O B0.0 6.0
o 14200 - 5430 67.5 O4.3° 16.8 - T4.0 80.0 . 0.0
CLE:1gma. :
\




" Hontington Beach

ocoooooon

. . TLANT (OF)  FIELD (9F)
DATE C TIME  TIDE  M.W. INI. DISC. T  AMBIENT  MAX T

08~13-T1 09:03 - 850 72.1 97.0 24, 77.0 95.0. 18,
- 10-21-T1 18:00 O 690  63.5 83.3 19.8 62.0 73.0 g.

‘ _ 23150 3 bl 61.7 8b.9 5.2 62.0 0.0 8
. ' 10:30 5.5 790 63.0 87.8 24,8 61.0 73.0 12,
02-10~72 13 -0.2° 700 - - - 55.0 67.0 12,
- 20:03 3.4 700 - - - 55.0 66.0 11,
02-11-72 00105 2.5 . 500 Ce v -~ - 55.0 _67.0 12.
: - 06121 5.6 500 . - - - B4.0 - 65.0 11,
05-30-72- 12:34 - 3.3 550  62.2 83.0. 20.8. 62.0 70.9 &
ST L B2 2.6 . B0 60.2 82,2  22.0 62.5 77.6 15,
L 22hh 5.5 . b0 63.0 . 81.9 18.9 62.0 7.1 5.
05"’31"72 06:16 "0-5 . 315 62-1 77'0 1“.9 6200 72.0 10-
© 1325 3.3 550 63.0 82.9 14.9 62.5 THS 12

08-29-72  06:10 LT 375 65.86 T75.2 9.4 69.0 746 5
12-01-72  06:0 5.6 300  61.8 80.6 18.8 62.0 8.8 1B,
ST 300 0.3 650 62,00 85.8 - 23.8° 63.0 82,6 19
. ‘ 19116 3.0 600 62.3 83.3 20.0 62.0 78.5 16,
12-02-72 00:01 2.0 350 62.2 - 17.9 15.7 62.0 73.6 1.
| 5.8 774 5.4 0.8 9.

L OO XROCOw—mwOO

0029 £1.0

Cow

'CLE::;mc
" JCLEG38.B1




R Radondo -6 )

' ' _ _ IPLANT (OF) FiklDh (OF)
CODATE- - TIME  TIDE  H.W. INT, DLsC. T AMBIENT AKX
08-10~T1 1B300 =~ 300 67.0 97.3° 25.3..76.0 90.0
11"16"’71 . 03800 505 1170 61 .0 85 .0 2‘4-0 : 57 -0 7000
_ S 11 0.0 00 62.0 84.0 2.0 57.5 70.0
11-17-71 02:05 . 2.0 320 - 62.0 79.0 17.0 57.0 70.0
02-15-72 * 09:20 6.0 20 7.0 - = = 56.0 60.0 -

) 1510 ~1.0 230 61.0 63.0 22,0 56,0 63.0 7.

S ..22100. 4.5 230 . 610 0~ . - 57,0  62.0 5.
02-16-T2  0Hi20 0.5 120 - - = 50,5 63.0 6.
o 9130 5.5 20 0 - - = 565 65.0 8.

L g5=17-72  O0T:15 -0.8 - 50 62.0  69.0. 7.0 0.0 gh.6 A,
T qhis0 T 3.6 210 60.0 T7.0 17.0 62.0 0646 2.
e 20050 2.5 150 59.0 72.0 . 13.0 . €0.5 65.9 5.
- 5-18-72 00150 - B.9 150 63.0 T4.0  11.0 615 B5.6 - 4.
- 08150 0.4 2107 - 61.0 TH.0 . 13.0 60.5 64.8  H.
o 08-t-r2 Ousds 2.0 110 71.0 78.0° 7.0 7.0 745 3.
o 310 4.7 160 72,00 87.0 15.0 710 . 76.7 5.

a - C2113% 1.5 190 74,0 92.0. .18.0 72,5 80.2° 7.
08-17-72 Q%135 2.2 - 100 71.0 81.0 10.0 72.0° 759 ° 3.
| . 093155 3.0 200 70.0 84.0 1.0 72,5 75.5 3.
1-07-72 ~ 0%l 5.9 390°  74.0 90.0 16.0 4.0 . T3.3 ‘9,

oo 1 ~0.1 0 3200 77.0 92.0 15.0 .63.0 73.8 10,

S 2n00 2 290~ 75.0 89.0° .0 - 63.0 T1.9 - 8.
13-08-72 0840 .8 3200 T77.0 . 82.0 1.0 63.0 70,5 T.

o ClBrane - :
1CLEGIB. B2 -
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";1}.Redohdo'7-8 ,f- 

. L
oLLsOoMooVONMING

T ANPLANE (OF) FIELD (F)
DATE TIME TIDE MW, INT., DIsC. T AMBIEWT MAX T
. 08-10-71. 1600 - 460 - 76.0 82.0- 6.0
. 11"'10""71 - Oﬁlw 505 . !luo 5?.0 69.0 1200 57.0 62:0 5!}0
, 02305 2.0 400 ©  60.0 71.0 11.0 57,0 64.0 7.0
. 08:00 6.0 40O 8.0 68.0 10.0 506.5 63.0 6.5
02-15-~T2 W20 6.0 730 4.0 71.0. "17.0- 56.0  ©7.0 11.0
Lo ©o22:00 4.5 T30 55.0 .72.0 - 17.0 58.0 - 68.0 10.0
. 02-16-T2 Ohs20 0.5 700 E6.0 ~ 72.0 16,0 ‘56.5 - 68.0 115
T ;30 5.5 690 55.0. 71,0 16.0-°56.5 . 66.0°- 1.5
CL05-1T-T2 T 07815 -0.8° 280 86,0  63.0 7.0 61.0  6H.0 3.0
: 1450 3.6° 320 - 56.0 66.0 10.0 62.0 $66.0 4.0
L 20050 T.5 320 58.0 66.0 8.0 00.5 65.2 4,
05-18-~72  00:50 4.9 260 57.0  64.0 7.0 61.5 OH.0 - 2.
08-16-72 06145 2.6 500 60.0 72,0 - 12.0 71.0. 740 3.
S .- W00 BT 800 61.0 81.0 20.0 72.5 T6.5 3.
: . 21 1.5 830 60.0 80.0 20.0 72.5 Tl.5 5
08~17-72 oh:3n 2.2 830 64,0 B4.0 20.0 72.0 79.0. 7.
M-07-72 © 09:H5. 5.9 810 4.0 2.0 18.0 64.5 w5 0.
L i, =0, B10 63.00 83.0. 20.0 G4.0 - 76.1 12
. . 23:00. 2.7.. 810 63,0 81.0  18.0 64.0 .1 - 10
S 11"‘08""72 08:"}0 5.8 . 810 60.0 7900 19.0 6“.0 71'! -O. ’ 10-
, ClEsamg- . '
1CLE638.83 ,




EL Sogundo 1-2. . -

SOUVOCOVMIVIIUNICOOW VMoo

e ' ‘ - INPLANT (OF) - FLELD (1)
< DRIy T1M:  TIDE MW, INT. DIsCc., T AMBIENT MAX T
. 19300 2-3 - b Bl - ’ 66-0 53-2 ;"2~8
2210 - 1.0 - - “ .= 634 69.0 5.6
: o200 1.5 - - - - - 6342 70.0 6.8
) OQtUO 3-1 - 61-0 8’4-0 2j00 60.6 69&0 ' 8-1‘;
o T 1100 2.2 - 61.0 ~ B88.0 27.0 60.5  70.7 10.2
C08<01~72 © Mst5. 3.5 300 68.0 81.0. 13.0 68.0 7.0 - 7.0
“15:00 . 5.0 325 70.0 82,0 12.0 68,5 . 7.3 4.5
16110 4.4 330 69.0 2.0 13.0 70.0 75.0 5.0
17120 2.3 . 280 - . 67.0 8.0 18.0  69.0 .TH.0- - 5.0
N 21150 1.3 130 64.0  T4.0 10.0 T1.0v . TO.0 -1,
o 20 1.5 b 618 65.00 3.5 68,0, 65.0 <3.
08""&"72 02 320 702 ' . ‘40 - 65 nO . 67 '0 200 6705 “"/ 6?:“00 -"Oa
07300 - 2.7 90 . 66.0  73.0 T.0 675 69.0° 1.
08:50 7.7 155 67.0. 7.0 4.0 68.0 - 7.0 3.
- 09:40 3.0 150 67.0 72.5 5.5 68.0 70.0 2.
« 05-23-T2 09110 3.2° 250 S e - B63.5 - .67.0 3.
J15:00 2.3 0 210 - - - 63.5 67.0. 3
- 1N20 0 3.7 170 - - - 63.5 67.0 . 3.
‘ 18150 nds 220 b - - 6”-0 68-0 ’ 'u;
Co2hi0 b5 - 300 - - - 64,0 68.0 4.
. 5-ai-T2 01:30 1.7 190 - - - 63.5 67.0 . 3.
06100 1.2 150 - - «. 6.0 65.0 1.
08‘00 2.3 ' 110 B bt S - 6‘“10 67-0 3.
ClEisme -
1CLEGEY B
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PLANE (OF) ] FLELD (94)

-
VMoo oUuUnUInInioninoo  ©

-
S v

~ DATE - TiMiy  TIDE MW, INT, DISC. T AMBIENT  MAX T .
. N-13-72 0 16100 3.5 - - - - 60.8 65:.8. 5.0
o L 18!00 218 7 - - - - . ) 6200 .72-0 8-0
N S 22100 1.0 - - w634 700 6.6
. L ) 23‘“) 1tb - - - - - . 6302 ) 6700 ) 3.8
L 11"’1“"‘72( : 02800 302 - - - - 60.8 6700 R 6-2
08‘00 307 had T v i - - 60-6 . 67-0 6-1}
; 09:00 3-1 - - - . - L .- 60-6 6?-0 o 6-“
. 08-01~T2 115 3.5 320 . 67.0 85.0 18.0 63.0 T73.0 5.0
T 4z B2 35 685 86.0 17:5 68.0 1 69.0 - 1.0
5100 5.0 325 69.00 90,00 21.0 67.5 710, 2.5
© 16:10 4.4 335 0 68.0. 93.00 25.0  70.0 76.0 = 6.0
| 21150 1.3 250  65.0 84.0 19.0 T1.0 =~ -
- 2350 1.5 310 . 61.5 83.5 2.0 068.0 70.0 2
08-02-72 (2120 2.2 20 65.0 7B.0 13.0 67.5 715 A
.. Ohs20 3.0 220 645 795 15.0 67.5 66,0 - «2.
07100 2.7 220 65.5 81.0 1.5 67.5 9.0 . 1.
0850 2.7 2% 67.5° 845 17.0 68.0- T76.0. &,
S . 09:H0 3.0, 300 " 67.5 87.0 19.5. 7 68.0.. 74.5 " 0.
' 5-23-T2 . 09310 3.2 2200 Sl TS U 635 66.0 2.
- 13330 105 220 . - - - 63-5 o 65-0 1
15300 2.3 . 220 - - - 63.5 67.5 3.
17320 307 . 220 - - - 6305 69-0 ’ 50
21120 W5 280 - - - 760 68.0 ks
03130 05 185 S - - - 63.5 69.0 5.
0610 1.2, W o= - . - th.0- 6O O
03:00 - 203 220 . - e - 6"‘-0 ' 6‘[‘:5 0
"CLEsamo -
1CLEL38 .85
v .
i




" Gruond Baach

T - T IHPLANT (OF) T FLMD (9F)
DATE CPIME TIDE M.M. IHE. DESC. T AMBIENT  MAX T
12-17-71 . 10:00 4.5 700 = - 26.0 53.0 69.5 16.5
} . 13‘“) 1-0 TOO - - 26-0 53-0 71-5 1805 '
. ' ’ . ) 1:“00 "015 700 : - - '26‘0 5300 70-5 17-5
' 02""23"72 12:00 . "'0.5 700 - - 2{-2 bb-o ‘ ?2.8 ' 16.8
05-23-72 12:30 1.5 700 - - 23.0 59.0 - 69.8 - 10.8
, Lo 15130 0 245 700 - - .25.0 . 59.0 69.8 10.8
08-10-72 - 12400 - 4.8 700 - . = 24,0 .548.0 71.5  13.5
L o800 2.2 7000 - 7 - 23,00 58.0 726 0 O
09-21~72 09:30 -~ 720 . 644 904 2.0 63.0 - 82.0 - 19.0
o © 13100 - 720 .62.6 88,6 "26.0 .64.0- 80.0° 16.0
. S 13:00 1.0 1200 56.3. 78.7 22.4° 57.0 66.0 9.
B 47300 3.0 12000 57.00 79.4 224 56,5 69.0 12,
- 09-~09-75" T 09:00 3.0 1210 57.1 83.0. 25.9 - 62.00 7.0 8
e 11800 5.4 1240 56,5 '82.3 - 5.7 61.1 70.0 8.
CLE:smo .
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Attachment F
El Segundo Generating Station

Memorandum,
Date: February 4, 1985
Subject: Initial Dilution Ratios for Scattergood and
El Segundo Power Generation Facilities
Cooling Water Discharge
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ATTACHMENT &

Rabert Ghirelli | - bee :FEB4 185
Executive Officer
Los Angeles Regional Board .

STATE WATER RESOURCES CONTROL BOARD
DIVISION OF WATER QUALITY . ' 1o,

Initial Dllutlou Ratios for Scattergood and El Secundo ‘Power Generaticm .
Faczlltles Coollng Water Dlscharge 0 - -

.At the request of the Los Angeles Department of Water and Power and Southern

California Edison, we have reviewed the initial dilution ratlos for the
Scattergood and El Segundo Power Generation Fac111t1es.u :

"The approach defined by the submltted Robert Xoh and John List memorandum of
April 13, 1979 séems well snited to the two subject discharge structures (ses

. attached staff memorandm). The initial dilutiom ratios based on this method

are hereby approved with one exception. The definitiomal discrepancies
discussed in my May 4, 1984 memorandum to you comcerming these and seven other
thermal discharges still exist., Therefore, the requested values need 'to be
reduced by unity. Tke approved initial dilutiom ratios are:

Scattergood 8.7
El Segundo Units' -° 12.0
El Segundo Units 3-4 18.0

If you have any questlous, plezse contact Ean Smarkel uf the Division of Fater
Quality at (916) 324-7970 (ATSS 454—7970).

x\w?& Q@uf\x@o—)

Michael A. Campos
Executive Director

Attachment

IOHN | CHIANG .
red 11985 2

350209





